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(57) ABSTRACT 
4,4'-diaminobenzophenones of the formula I 

where the rings A and B can be further substituted, are 
prepared by a process in which a compound of the 
formula II 

where the rings A, B and E can be substituted, is oxi 
dized with aqueous nitric acid in the presence of nitro 
benzene or of an alkanoic acid and under superatmos 
pheric pressure, and the reaction product is cleaved. 
The process according to the invention gives the com 
pounds of the formula I in high yield and purity. 

5 Claims, No Drawings 
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PREPARATION OF 
4,4'-DIAMINOBENZOPHENONES 

The present invention relates to a process for the 
preparation of 4,4'-diaminobenzophenones of the for 
mula I 

where the rings A and B can be further substituted, 
wherein a compound of the formula II 

O O 

OC-3-at-(-CO 
O O 

where the rings A, B and E can be further substituted, 
is oxidized with aqueous nitric acid in the presence of 
nitrobenzene or of an alkanoic acid and under superat 
mospheric pressure, and the reaction product is 
cleaved. 
The rings A and B can be substituted by, for example, 

fluorine, chlorine, bromine or nitro, while examples of 
substituents for rings E are fluorine, chlorine, bromine, 
carboxyl and nitro. Alkanoic acids which are particu 
larly suitable for the reaction are those of 2 to 4 carbon 
atoms, specific examples being mono-, di- and trihaloa 
cetic acids, butyric acid and, preferably, acetic acid and 
propionic acid. 
For the purposes of the present invention, aqueous 

nitric acid is from 0.5 to 15, preferably from 1 to 4, 9% 
strength nitric acid. Advantageously, this nitric acid 
concentration is established by adding concentrated 
nitric acid to the reaction mixture consisting of the 
alkanoic acid, water and the compound of the formula 
II. 

The reaction according to the invention is advanta 
geously carried out at from 100 to 200 C., preferably 
from 150 to 170° C., in such a way that superatmos 
pheric pressure is established. The upper limit to the 
pressure is governed by the design of the reaction ves 
sel. The yield has not been found to be pressure-depend 
ent. 

Alkanoic acids are used in preference to nitroben 
Zene, because they give a purer product. 
The cleavage of the reaction product can be carried 

out by a conventional method or by the process de 
scribed in German Patent Application No. P3319650.8. 
The Examples which follow illustrate the process 

according to the invention. Parts and percentages are 
by weight, unless stated otherwise. 
The compounds of the formula I are useful intermedi 

ates for the preparation of dyes and plastics. 
The compounds of the formula II can be prepared by 

a conventional method, by reacting a compound of the 
formula 
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with an anhydride of the formula 

EXAMPLES 1 TO 7 

The diphenylmethanes listed in Table 1, together 
with, in each case, 200 g of alkanoic acid, are heated at 
160 C. in a stirred autoclave which is resistant to nitric 
acid and is equipped with a reflux condenser and a 
pressure-control valve above the latter, an inert gas 
being forced in and the pressure-control valve being set 
at 7 bar. 35.7 g of 53% strength nitric acid are then 
pumped in over 0.5 hour with temperature and pressure 
control, with the result that a nitric acid concentration 
of 3% is established. Oxidation is then continued for a 

O further hour under the same reaction conditions. The 
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final HNO3 concentration is 0.9%. The oxidation mix 
ture is let down to atmospheric pressure and cooled to 
room temperature, and the precipitated solid is filtered 
off under suction, washed with water and dried at from 
80' to 100° C. under 20 mbar. The corresponding benzo 
phenone is obtained in each case as a 99% pure product. 
The yields are listed in Table 1. 

TABLE 1. 
Ex- A 

ample mount Aikanoic Yield 
No. Diphenylmethane (g) acid (mol%) 

1 4,4'-bis-phthalimidoyl- 45.8 Propionic 78.5 
diphenylmethane acid 

2 4,4'-bis(4-carboxyphthali- 54.6 Propionic 91.4 
midoyl)-diphenylmethane acid 

3 4,4'-bis-(4-chlorophthali- 52.7 Propionic 82.6 
midoyl)-diphenylmethane acid 

4 4,4'-bis-(3-chlorophthali- 52.7 Propionic 81.5 
midoyl)-diphenylmethane acid 

5 4,4'-bis-(4,5-dichlorophthal- 59.6 Propionic 86.4 
imidoyl)-diphenylmethane acid 

6 4,4'-bis-phthalimidoyl- 45.8 Acetic 71 
diphenylmethane acid 

7 4,4'-bis-phthalimidoyl- 52.7 Propionic 80.3 
2,2'-bis-chlorodiphenyl- acid 
methane 

EXAMPLE 8 

54.6 g of 4,4'-bis-(4-carboxyphthalimidoyl)- 
diphenylmethane in 200 g of acetic acid are oxidized at 
140 C. and under 5 bar by a procedure similar to that 
described in Example 1, and the mixture is worked up. 
96% pure 4,4'-bis-(4-carboxyphthalimidoyl)-benzophe 
none is obtained in a yield of 74 mol %. 

EXAMPLE 9 

45.8 g of 4,4'-bis-phthalimidoyldiphenylmethane in 
200 g of nitrobenzene are oxidized at 160° C. and under 
7 bar by a procedure similar to that described in Exam 
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ple 1. The nitrobenzene is removed from the oxidation 
mixture by steam distillation. 85% pure 4,4'-bis 
phthalimidoylbenzophenone is obtained in a yield of 73 
mol %. 

EXAMPLE 10 

23g of 4,4'-bis-phthalimidoylbenzophenone in 46 g of 
monoethanolamine are stirred for 1 hour at 80 C., after 
which the mixture is cooled to 20° C. and 200g of water 
are then added. The precipitated product is filtered off 
under suction, washed with water and dried under re 
duced pressure. 4,4'-Diaminobenzophenone of melting 
point 241 C. is obtained in a purity).99% and in a yield 
of 90 mol %. 

EXAMPLE 11 

27.3 g of 4,4'-bis-(4-carboxyphthalimidoyl)benzophe 
none are cleaved by a procedure similar to that de 
scribed in Example 10. 4,4'-Diaminobenzophenone of 
melting point 241 C. is obtained in a purity).99% and 
in a yield of 92 mol%. 

Using a procedure similar to that described in Exam 
ple 10, the other compounds of the formula II can also 
be converted to the amino compounds. 
We claim: 
1. A process for the preparation of a 4,4'-diaminoben 

zophenone of the formula I 
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4. 

e-(-)- co-(-)- NH2 
where the rings A and B can be further substituted, 
wherein a compound of the formula II 

where the rings A, B and E can be substituted, is oxi 
dized with aqueous nitric acid in the presence of nitro 
benzene or of an alkanoic acid and under superatmos 
pheric pressure, and the reaction product is cleaved. . 

2. A process as claimed in claim 1, wherein the oxida 
tion is carried out in the presence of an alkanoic acid. 

3. A process as claimed in claim 1, wherein the oxida 
tion is carried out in the presence of acetic acid or pro 
pionic acid or a mixture of these acids. 

4. A process as claimed in claim 1, wherein the oxida 
tion is carried out using nitric acid having a concentra 
tion of from 0.5 to 15%, preferably from 1 to 4%. 

5. A process as claimed in claim 1, wherein the oxida 
tion is carried out at from 150 to 170° C. 
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